Background: This study evaluates the changes in Spain between 2006 and 2012, of school-based policies encouraging healthy eating and the undertaking of physical activity (PA). Methods: A longitudinal study was undertaken comprising 277 representative schools from all the regions of Spain. The questionnaires were completed by the school management board. An indicator for school policies on PA was constructed (score 0-4) from the following indicators: (i) participation in PA programmes, (ii) existence of written PA guidelines, (iii) training of teachers about PA and (iv) organization of extracurricular PA activities. For nutrition, indicators similar to the first three for PA were evaluated, together with access to healthy foods (score 0-4). In addition to comparing the scores for 2006 and 2012, multivariate linear regression was used to study the association between the characteristics of the schools and the changes in the scores. Results: The indicators for schoolbased policies on nutrition and PA improved between 2006 and 2012: the average score for PA increased from 1.33 to 1.79 (P < 0.001) and that for nutrition from 1.28 to 1.92 (P < 0.001). The greatest changes were seen regarding the written guidelines for action and participation in PA and nutrition programmes as well as the training of teachers about nutrition. The schools with the least number of students had the highest changes in scores for policies on nutrition (P < 0.05). Conclusions: There has been an increase of school-based policies on PA and nutrition, although there is still room for improvement.
Introduction
A n inappropriate diet and physical inactivity are two of the main causes of non-communicable diseases that contribute considerably to the global burden of disease. 1 Among the related health problems, child obesity stands out and has become a priority in Public Health, given its dramatic increase in recent decades. Similar to other parts of Southern Europe, Spain has one of the highest prevalence of child obesity in European countries. 2 In 2012, among the Spanish population aged between 8 and 17 years, the prevalence of overweight and obesity was 26% and 12.6%, respectively. 3 In this context, the World Health Organization (WHO) recommends that all children and young people aged 5-17 years should accumulate at least 60 min of moderate-to-vigorous intensity physical activity (PA) daily. 4 However, in Spain compliance with this recommendation is low: according to the 2006 Health Behaviour in School-aged Children (HBSC) study, 63.2% of children aged 11-17 years did not comply with these recommendations. 5 Regarding diet, in recent years, a drifting away from adherence to that model of healthy eating, the Mediterranean diet, has been observed among the Spanish population. 6 Although it is generally considered that the major health determinants are related to lifestyle and individual habits, from an ecological perspective of the development of human behaviour, 7, 8 the number and quality of the relationships established within the physical environments in which children and adolescents spend more time have a major influence on their development. Of these environmental factors, those related to the school should be stressed, as it is the physical, 9,10 social and institutional environment 11 where a significant part of the students' daily food intake and PA takes place. Therefore, schools have an essential role in the promotion of both PA and healthy eating habits. [12] [13] [14] The implementation of school policies that promote healthy eating and PA is one of the main recommendations of the WHO. 1 However, despite the widespread interest in tackling the problem of child obesity, implementation of such policies remains poorly defined and under-developed. [15] [16] [17] Current evidence about the effectiveness, impact on health results and progress of school-based policies is still scarce. 18, 19 Moreover, among the school-based policies established at the local and national levels, there are large differences regarding the recommendations made and the target social groups as well as in their implementation and evaluation. 17, 20 The objective of this study was to describe the changes in Spain between 2006 and 2012, of school-based policies encouraging healthy eating and the undertaking of PA and to study the association between these changes with the characteristics of the schools.
Methods

Study design and population
The study was based on a national representative sample of 277 schools, with students from the fifth year of primary school to the last year of upper secondary school (11-17 years) . These schools had also participated in the HBSC study of 2006. 21 The sample design of the HBSC study is based on a population sample, obtained by multi-stage stratified random sampling, from census data provided by the Spanish Ministry of Education and Science.
For the 2006 study, initially 480 schools were contacted, of which 377 agreed to participate in the study (78.5% response rate). Of this total, 73.5% (277 schools) were surveyed again in 2012 for conducting this study.
The centres that did not participate in the 2012 survey did not differ in any of the studied characteristics from those that did participate, except that there was a higher proportion of private schools among the non-participants (34.5% vs. 23.8%, P = 0.049).
Questionnaire and variables studied
The questionnaire was completed in 2006 and 2012 by members of the school management board in a self-administered way or by telephone survey.
The variables studied were: school site (urban or rural); type of school (public or private); position held by the respondent (head teacher, head of studies, others); number of students; percentage of students from ethnic minorities, number of teachers (men and women); student-teacher ratio; female-male teacher ratio and the socioeconomic level of the students. This last variable was evaluated using the 'Family Affluence Scale' (FAS), 22 from information collected in the questionnaire to students. For this study, the mean for the FAS of each school has been used.
Variables related to the policies (yes or no): participation of the school in PA and nutrition programmes; training of the teachers in these subjects in the last 3 years; written school guidelines about action to promote PA and healthy eating habits; organization of extracurricular physical activities; student access to the purchase of food or drink at the school.
Two indicators of school policies have been constructed, one for PA and one for nutrition, using the awarding of 0-1 point to each one of the possible answers to the questions in the survey, in a scale from 0 to 4 points. The variables and scores used in the construction of the indicators for school policy on PA were as following: (i) participation of the school in PA programmes (yes = 1 point, no = 0 points); (ii) training of teachers in PA (yes = 1 point, no = 0 points); (iii) existence of written guidelines for action in promoting PA (yes = 1 point, no = 0 points) and (iv) organization by the school of extracurricular physical activities (yes, during or after school hours = 0.5 points; yes, at both times = 1 point; no = 0 points). Similarly, for the indicator of school policies on nutrition: (i) participation of the school in nutrition programmes (yes = 1 point, no = 0 points); (ii) training of teachers in nutrition (yes = 1 point, no = 0 points); (iii) existence of written guidelines for action in promoting healthy eating (yes, regarding both an increase in the consumption of fruit and vegetables and a reduction in the consumption of sweets, sugar-sweetened soft drinks or salty snacks = 1 point; yes, regarding an increase in the consumption of fruit and vegetables or a reduction in the consumption of sweets, sugarsweetened soft drinks or salty snacks = 0.5 points; if there are no guidelines or if there are no written ones regarding both reduction in the consumption of sweets, sugar-sweetened soft drinks or salty snacks and an increase in that of fruit and vegetables = 0 points) and (iv) student access to the purchase of food or drink at the school, besides the school canteen (access to some healthy food and no access to unhealthy foods = 1 point; access to some healthy food = 0.5 points; no access to unhealthy foods = 0.5 points; no access to healthy food = 0 points). Fruit, natural fruit juices and vegetables were classified as healthy foods, whereas biscuits, buns and pastries, pizzas, chocolates/sweets and salty snacks were classified as unhealthy foods.
Statistical analysis
A descriptive study was carried out of the characteristics of the participating schools as well as a comparative analysis of the two particular years studied, using the contrast test of symmetry and marginal homogeneity, for the qualitative variables. For the quantitative variables, the Student's t-test for paired samples was used.
An analysis was also undertaken of the mean scores of the indicators for policies of nutrition and PA in 2012, according to the characteristics of the schools, using multivariate linear regression simultaneously adjusted for all the school variables.
Finally, multivariate linear regression models were constructed to study the association between the characteristics of the schools and the changes found in the two indicators between 2006 and 2012. The dependent variable was the difference in scores for the indicators of policies of PA and nutrition, respectively, between these two studied years. The analyses were simultaneously adjusted for all the school variables and the mean scores of the indicators for policies of nutrition and PA in 2006 ('baseline' score). Results Table 1 shows the description of the schools that participated in the study in 2006 and in 2012. The mean number of students per school increased in 2012 by 6.8% (from 537 to 574, P < 0.001). There was also an 8.2% increase in the mean for the number of female teachers per school (from 30.4 to 32.9, P = 0.001). The remaining characteristics did not show significant changes. Table 2 details the evolution of the scores obtained for the indicators of school policies on PA and nutrition in 2006 and 2012. The mean scores for both indicators increased during these 6 years. Regarding the overall indicator for PA, the mean score in 2006 was 1.33 (in a range of scores from 0 to 4), increasing to 1.79 in 2012 (an increase of 34.6%, P < 0.001). Within the four dimensions that constitute this indicator, the greatest increases were found for 'existence of written guidelines for action in promoting PA' (an increase of 87.3%, P < 0.001) and 'participation of the school in activities for promoting PA' (an increase of 49.6%, P < 0.001). The score for the overall indicator for nutrition was 1.28 in 2006, increasing to 1.92 in 2012 (a rise of 50%, P < 0.001). Statistically significant changes were found for the following: the percentage of schools that participated in specific nutrition programmes (an increase of 44.4%, P < 0.001); the schools that had existing 'written guidelines for action in promoting healthy eating', both in terms of a reduction in the consumption of sweets, sugar-sweetened soft drinks or salty snacks (from 16.2% in 2006 to 40.1% in 2012, P < 0.001) and in an increase in the consumption of fruit and vegetables (from 8.3% to 41.5%, P < 0.001); and the 'training of teachers in nutrition' (an increase of 52.4%, P = 0.001). There was also a decrease of 11.3% (P = 0.048) in the percentage of schools where unhealthy foods were available. Table 3 shows the results of the linear regression models, in which the relationship between the characteristics of the schools and the scores for the indicators of the policies were analysed using the data from 2012. No significant associations were found for the indicator of PA. For the nutrition indicator it was found that schools with a higher student-teacher ratio and with a higher female-male teacher ratio had higher scores. Table 4 shows the results of the multivariate linear regression models, which estimate the association between the characteristics of the schools and the changes found in the two indicators of school policies between 2006 and 2012. No significant associations were found in the model of the policies related to PA In the model related to nutrition, the school site and the number of students at the school were seen to be associated in an independent way. First, those schools located in rural areas have less difference in the score between the two time periods of study (P = 0.029). Second, the difference in the score is reduced as the number of students at the school increases (P = 0.010 and P = 0.002, when comparing the schools with the highest number of students and the medium sized schools, with the smallest, respectively). In addition, those schools with a higher percentage of students from ethnic minorities and those with a higher student-teacher ratio have a greater change in the score for this indicator, when compared to those with the lowest percentage of students from ethnic minorities (P = 0.020) and with the lowest student-teacher ratio (P < 0.001), respectively.
Discussion
The main results of this study describe an improvement in Spain between 2006 and 2012, of the indicators related to school policies for promoting PA and nutrition. However, the scores remain low, not reaching in 2012 a mean score of 2 out of a possible 4, which is in agreement with the results of other studies. 23 The greatest change found for the indicator of policies on nutrition is consistent with that found in previous studies. 15, 24 Possible explanations could be related to the greater public attention given to the nutritional quality of food available in primary schools and that these policies on nutrition interfere less in the academic curriculum than, for example, an increase in the timetable for undertaking PA, 25 despite the evidence that an increase in PA does not have a negative impact on academic performance. 26 In nearly all the evaluated indicators, both those related with policies on nutrition and those on PA, a statistically significant improvement was found over the 6 years, especially in the development of written guidelines for action in promoting PA and/or healthy eating as well as of active participation by the schools in specific PA or nutrition programmes. These results are consistent with those from the study of Haug et al. 11 in Norway, in which the source of information was also the HBSC study. These authors found that, in the schools with written guidelines, the undertaking of physical activity increased.
Regarding the characteristics of the schools, for 2012, the analysis of raw data (not shown in the tables) describes higher scores for some indicators for policies of nutrition in urban areas and in those with a higher socioeconomic level, results also found in other studies. 23, 27 However, after adjusting for covariates in our study, these associations disappeared. In the same direction, we also found smaller changes between the two time periods for the rural schools. Greater changes were found between 2006 and 2012 in schools with a higher percentage of students from ethnic minorities. Other authors, who have evaluated this association in cross-sectional studies, have also found a better score in those schools with the highest percentage of students from racial or ethnic minorities. 24, 27 One of the more consistent associations in our study was the smaller changes in the score for school policies on nutrition between the two studied years, with the increase in the number of students. Nevertheless, as in other studies, 24, 27 no significant association was found between a better score in 2012 and the number of students. This finding merits future in-depth research.
Several studies 24, 28, 29 have assessed the impact of national policies on the implementation of school-based programmes and policies. In 2005, the Spanish Ministry of Health and Consumer Affairs launched the 'NAOS' strategy (for Nutrition, Physical Activity and Prevention of Obesity), 30 with the aim of encouraging healthy eating and promoting PA. In addition, in 2006, at the school level the 'PERSEO' programme (Pilot Programme in Schools for Health, Physical Exercise and against Obesity) was implemented. 30 Regarding nutrition, in July 2010, the Spanish Health System's Inter-Territorial Board approved a Consensus Document on Food in Educational Centres 31 and the Law on Food Safety and Nutrition was approved in July 2011. 32 For PA, the curricular reforms following the new Education Law of 2006 should be taken into consideration, 33, 34 as when this law came into force the space allotted for physical education in the timetables was reduced in numerous Spanish regions. 35 More recently, in 2010, a Comprehensive Plan for the Promotion of Sport and Physical Activity was established for promoting in the school environment.
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Much of the evidence found focuses on the evaluation of specific measures, for example, on the type of food served at schools, the products available from vending machines and the frequency, length or teaching content of physical education classes. 37, 38 However, although evidence is still limited, the introduction of comprehensive policies, which combine different interventions and areas of implementation, may be more effective than those that aim to prevent and/or promote specific aspects. 15, 39, 40 There is no agreed definition of the dimensions and components that school-based policies on PA and nutrition should include. The construction of indicators of school policies, which combine individual policy measures in a compound score, will help us to understand the range and extension that implemented policies on nutrition or PA have in each particular school. Moreover, this could make subsequent research easier about the relationship between the implementation of policies and the results among the students. Other studies have also proposed the use of combined indicators for measuring different aspects of school policies. 11, 23, 29 Given the evidence that is emerging about the impact the changes in school-based policies have on the behaviour of the students, it is possible that future studies could create a weighting system based on the evidence, which correlates the weighting assigned to each item with the intensity of the change to which it would give rise. 23 To improve the interpretation of the data, several limitations should be mentioned. First, the information gathered is selfreported, based on a survey and we did not have objective measurements of the real implementation of the school-based policies. Therefore, the existence of some degree of bias regarding the information obtained cannot be ruled out. Nevertheless, given that a similar method was used in 2006 and 2012, it would seem unlikely that it could affect the estimates of the changes found during this period. Although the percentage of participation in the 2012 survey was high, an element of bias cannot be ruled out given the higher participation of those schools very satisfied with their improvements over these 6 years.
Given the absence of references in the literature regarding the correct weighting for each one of the items that constitute the synthetic indicators of the policies, we weighted all the dimensions that constitute the indicators in an additive way, giving the same weighting to each one of the indicators. This methodology has been used in similar studies. 23, 27 The main strength of the study is that it is based on a broad representative sample at a national level. In addition, the sample has been the same for both years studied, which makes comparison of the estimates easier. Another aspect worth emphasizing is that the information gathering is based on a nationally and internationally standardized questionnaire, which uses the same items and has the same methodology.
To summarize, a positive change has been found in the indicators of school policies for nutrition and PA, with a greater positive change for policies on nutrition. In particular, the greatest progress is centred on the participation of the schools in specific programmes and the availability of written guidelines of action. There is no clear pattern regarding the characteristics of the schools that explain the changes in the indicator for policies on PA. The schools with the least number of students have the highest changes in scores for policies on nutrition.
Further research is recommended in order to reach a consensus about the definition of school-based health promotion policies as well as about the indicators that enable the monitoring of short-and medium-term changes.
